Introduction
All experimental data from nuclear and atomic physics experiments at HHIRF are acquired in 16-bit list-mode (i.e. event-by-event). Each event normally consists of several parameter identification words, one or more pattern words, about 10 to 100 data words (experimental parameters from ADC's, TDC's etc.) and an end-of-event word. The HHIRF list-data structure is shown below (all numbers are in hexadecimal). (2-D) gating, tests for the existance of parameters and the generation of a number of one-and two-parameter histograms. In some cases, a preprocessing step is also carried out in which selected events (of a given type for example) are retrieved from an input data tape, possibly modified, and saved on an output tape for subsequent processing. A general purpose high-level language, CHIL, has been devised and implemented on the HHIRF PERKIN-ELMER 3230 computer system which supports both pre-processing and histogram generation. CHIL allows the user to specify test conditions and histogramming specifications in a way which is much more simple and compact than an equivalent FORTRAN program. A special set of microcoded routines (which execute in Writable Control Store and define new machine instructions) are used for most of the basic CPU-intensive operations. This results in a program which is often more efficient than an equivalent assembly language program tailored to the specific task.
*Operated by Martin Marietta Energy Systems, Inc. under contract DE-AC05-840R21400 with the U.S.
Department of Energy.
Although CHIL supports many of the basic data processing requirements, it does not attempt to cover everything that all users may wish to do. For this reason, a provision is made for calling user supplied subroutines from the CHIL program on an event-by-event basis. These routines receive the event in expanded form, modify the event data as desired and pass it back to the CHIL program for additional processing. This type of user customization has proved to be a very effective means of meeting special requirements while maintaining a high degree of generality, standardization and associated reliability.
Chil Syntax A summary of the CHIL syntax is given in Table  1 . This table does not include all possible variations of the language but is intended to illustrate the basics. Most of the statement types are described below in more detail.
$LPR -Parameter Lengths
The parameter length defines the maximum number of channels (always a power of 2) to be associated with a given parameter. Two syntax forms are supported: An One is able (by means of from 1 to 3 user supplied subroutines named USERSUB1, USERSUB2, USERSUB3) To intercept and modify the event-by-event data stream that is being processed by a CHIL based tape scan, prescan, or on-line monitor task. The interception occurrs after the event is unpacked (i.e. all parameters are properly positioned in the event array and any parameters not present in the raw event are initialized to hexadecimal FFFF). Created or modified parameters may be, subsequently, tested and histogammed in the same way as any others. Stock processing tasks include dummy usersubs while customized tasks are produced by linking the user's special routines, which may include a command processor and other support routines, with the standard main package. A skeleton USERSUB which just sets P-50 = P-1 is shown below: 
IFS (CONDITION) IFU (CONDITION) IFX(PARAMETER) IFN (PARAMETER) IFC(COND-SET ) IFP (PARAMETER
SUBROUTINE USERSUB1(IBUF) INTEGER
Hi stogrammi ng
A block diagram of a customized CHIL based histogramming program is shown in Figure 1 . Histogram addresses to be incremented are pushed into partial sort buffers and processed via two phase sorting2 to produce histograms on disk. On-line monitor tasks accumulate the first 512K channels in memory.
Conclusions
CHIL has been in general use at HHIRF for about six months and has provided major improvements in both performance and ease of use of our processing software. An important feature of CHIL is it's robustness. First, the microcode is hardened against unexpected (illegal) data. Secondly, the CHIL compiler was designed with thorough syntax and logic checking to insure that illegal instructions are never generated. User acceptance of the new system was so immediate and trouble-free that CHIL has completely superseded all our older histogramming software.
